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DETAILED ACTION 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for 
all obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described 
as set forth in section 102 of this title, if the differences between the subject matter sought to 
be patented and the prior art are such that the subject matter as a whole would have been 
obvious at the time the Invention was made to a person having ordinary skill In the art to which 
said subject matter pertains. Patentability shall not be negatived by the manner In which the 
Invention was made. 

Claims 1 , 3-7, and 9-14 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Ito et al (US Pat 5097189) in view of Carnagua (US Pat 
2176202) and Black et al (US Pat 3780652). 

Ito et al discloses: 

• {claim 1} A carriage drive system (figure 1 ); a variable speed drive 
motor configured to propel a movable carriage along a slide rod, 
wherein the movable carriage supports print heads having an ink 
ejecting nozzle, and wherein the variable speed drive motor is an 
electric motor (figure 1 , references 2, 3A, 3B, and 6; abstract; 
column 4, lines 44-54) 

• {claim 7} A printer (figure 1 ); a movable carriage supporting print 
heads having an ink ejecting nozzle (figure 1, reference 2); a slide 
rod for supporting and guiding the movable carriage (figure 1, 
reference 3A, 3B); a variable speed drive motor configured to 
propel the movable carriage along the slide rod (figure 1, reference 
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6), wherein the variable speed drive motor is an electric motor 
(column 4, lines 49-50) 

• {claim 14} A method of printing (figure 1 ); comprising activating a 
variable speed drive motor to propel a movable carriage along a 
slide rod, wherein the movable carriage supports print heads 
having an ink ejecting nozzle and wherein the variable speed drive 
motor is an electric motor (figure 1 ; abstract; column 4, lines 44-54) 

Ito et al differs from the claimed invention in that it does not disclose: 

• {claim 1} an electric motor having a gear ratio resulting in a high 
carriage speed and a gear ratio resulting in a low carriage speed; 
and a centrifugal clutch operable to switch between the gear ratio 
resulting in a high carriage speed and the gear ratio resulting in a 
low carriage speed wherein the centrifugal clutch is an automatic 
two-way clutch, such that switching between the gear ratio 
resulting in the high carriage speed to the gear ratio resulting in a 
low carriage speed and switching between the gear ratio resulting 
in the low carnage speed to the gear ratio resulting in the high 
carriage speed both occur automatically based upon the 
operational speed of the drive motor 

• {claims 3 and 7} wherein the gearing mechanism is a planetary 
gear assembly having a sun gear driven by the drive motor; a ring 
gear; and a plurality of planet gears associated with a planet 
carrier 
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• {claims 4 and 1 0} wlierein operation of the drive motor at a higli 
speed causes tine centrifugal clutch to engage the ring gear 
causing the planet gears and the drive gear to be locked together 
such that they rotate as one with the sun gear resulting in a 1 :1 
gear ratio and operation of the drive motor at a low speed causes 
the mechanism/centrifugal clutch for switching between gear ratios 
to disengage the ring gear causing the sun gear to turn the planet 
gears which turn the ring gear resulting in a gear ratio greater than 
1:1 

• {claims 5 and 1 1} further comprising a speed calibration member 
for adjusting the gear ratio between the drive motor and the ring 
gear 

• {claims 6 and 1 2} wherein the gear ratio between the drive motor 
and the ring gear is proportional to a friction force between the 
planet carrier and the speed calibration member 

• (claim 7} a gearing mechanism having a gear ratio resulting in a 
high carnage speed and a gear ratio resulting in a low carriage 
speed; and a centrifugal clutch operable to switch between the 
gear ratios wherein the centrifugal clutch is an automatic two-way 
clutch, such that switching between the gear ratio resulting in a 
high carriage speed to the gear ratio resulting in a low carriage 
speed and switching between the gear ratio resulting in a low 
carriage speed to the gear ratio resulting in a high carriage speed 
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both occur automatically based upon the operational speed of the 
drive motor 

• {claim 13} wherein the speed calibration member is manually 
adjustable 

• {claim 14} a motor having a gear ratio resulting in a high carriage 
speed and a gear ratio resulting in a low carriage speed; switching 
between the gear ratio resulting in a high carriage speed and the 
gear ratio resulting in a low carriage speed; wherein switching 
between the gear ratio resulting in a high carriage speed to the 
gear ratio resulting in a low carriage speed and switching between 
the gear ratio resulting in the low carriage speed to the gear ratio 
resulting in the high carriage speed both occur automatically by 
means actuated by the operational speed of the drive motor 

The limitations not found in Ito are limitations which are characteristic of a 
motor comprising a two-way clutch. 

Carnagua discloses a mechanical drive mechanism comprising a 
centrifugal two-way universal clutch (figure 2). Even though Carnagua does not 
disclose that its two-way clutch could be applied in carriage drive printing 
contexts, the use of clutch mechanisms have been known to be used in such 
contexts. For example, Black et al (US Pat 3780652) discloses driving a printing 
system driving a carriage using a two-way universal clutch (column 1 1 , lines 11- 
24). 

Carnagua further discloses: 
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• {claims 3 and 7} wherein the gearing mechanism is a planetary 
gear assembly having a sun gear driven by the drive motor; a ring 
gear; and a plurality of planet gears associated with a planet carrier 
(column 2, lines 37-55; column 3, lines 1-8; column 4, lines 37-72; 
column 5, lines 21-43) 

• {claims 4 and 1 0} wherein operation of the drive motor at a high 
speed causes the centrifugal clutch to engage the ring gear causing 
the planet gears and the drive gear to be locked together such that 
they rotate as one with the sun gear resulting in a 1 :1 gear ratio and 
operation of the drive motor at a low speed causes the 
mechanism/centrifugal clutch for switching between gear ratios to 
disengage the ring gear causing the sun gear to turn the planet 
gears which turn the ring gear resulting in a gear ratio greater than 

1 :1 (column 2, lines 37-55; column 3, lines 1-8; column 4, lines 37- 
72; column 5, lines 21-43) 

• (claims 5 and 11} further comprising a speed calibration member 
for adjusting the gear ratio between the drive motor and the ring 
gear (column 2, lines 37-55; column 3, lines 1-8; column 4, lines 
37-72; column 5, lines 21-43) 

• (claims 6 and 12} wherein the gear ratio between the drive motor 
and the ring gear is proportional to a friction force between the 
planet carrier and the speed calibration member (column 2, lines 
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37-55; column 3, lines 1-8; column 4, lines 37-72; column 5, lines 
21-43) 

• {claim 13} wherein the speed calibration member is manually 
adjustable (column 2, lines 37-55; column 3, lines 1-8; column 4, 
lines 37-72; column 5, lines 21-43) 

It would have been obvious to one having ordinary skill in the art at the 
time the invention was made to replace the speed controlling carriage driving 
motor of Ito et al (which uses energized coils as opposed to gears) with a speed 
controlling carriage driving motor comprising the centrifugal clutch mechanism of 
Floyd. The motivation for the skilled artisan in doing so is to gain the benefit of 
obtaining a more cost-efficient drive system, since building a motor comprised of 
gears may be more economically feasible to some than building a motor 
comprised of energized coils. 

Claim 14 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Ito et al (US Pat 5097189) in view of Floyd (US Pat 3071018) and Black et al (US 
Pat 3780652). 

Ito et al discloses: 

• {claim 14} A method of printing (figure 1 ); comprising activating a 
variable speed drive motor to propel a movable carriage along a 
slide rod, wherein the movable carriage supports print heads 
having an ink ejecting nozzle and wherein the variable speed drive 
motor is an electric motor (figure 1 ; abstract; column 4, lines 44-54) 
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Ito et al differs from the claimed invention in that it does not disclose: 
• {claim 14} a motor having a gear ratio resulting in a high carriage 
speed and a gear ratio resulting in a low carriage speed; switching 
between the gear ratio resulting in a high carriage speed and the 
gear ratio resulting in a low carriage speed; wherein switching 
between the gear ratio resulting in a high carriage speed to the 
gear ratio resulting In a low carriage speed and switching between 
the gear ratio resulting in the low carriage speed to the gear ratio 
resulting in the high carriage speed both occur automatically by 
means actuated by the operational speed of the drive motor 
The limitations not found in Ito are limitations which are characteristic of a 
motor comprising a two-way clutch. 

Floyd discloses a mechanical drive mechanism comprising a two-way 
universal clutch. Even though Floyd does not disclose that its two-way clutch 
could be applied in carriage drive printing contexts, the clutch mechanism of 
Floyd has been known to be used in such contexts. As a demonstrative 
example, Black et al (US Pat 3780652) discloses driving a printing system driving 
a carriage using the two-way universal clutch of Floyd (column 1 1 , lines 1 1-24). 

It would have been obvious to one having ordinary skill in the art at the 
time the invention was made to replace the speed controlling carriage driving 
motor of Ito et al (which uses energized coils as opposed to gears) with a speed 
controlling carriage driving motor comprising the two-way clutch mechanism of 
Floyd. The motivation for the skilled artisan in doing so is to gain the benefit of 
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cheaper materials, since building a motor comprised of gears may be more 
economically feasible to some than building a motor comprised of energized 
coils. 

Response to Arguments 

Appellant's arguments filed 04/28/08 have been fully considered but they 
are not fully persuasive. 

The Appellant made two primary arguments. 

First, the Appellant argued that "even if the recording device of Ito et al 
were combined with the mechanical drive mechanism of Floyd as suggested in 
the Final Office Action, the combination would not have shown all of the claimed 
invention." Specifically, the Appellant argued that "Floyd fails to disclose or fairly 
suggest any mechanism for the recited feature that switching between the gear 
ratio resulting in the high carriage speed to the gear ratio resulting in a low 
carriage speed and switching between the gear ratio resulting in the low carriage 
speed to the gear ratio resulting in the high carriage speed both occur 
automatically based upon the operational speed of the drive motor... Floyd fails to 
disclose or fairly teach any means for making the rotation of the shaft 80 other 
than manually, especially one adopted for being combined with the printing 
device of Ito et al." 

This argument fails for two reasons. First, Ito et al discloses automatic 
motor speed control. The only thing that Ito doesn't disclose is the mechanical 
drive system of a clutch. The combination of Ito et al in view of Floyd naturally 
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discloses automatic gear switching. Furthermore, the Appellant suggests that 
Floyd is not adopted to be combined with the printing device of Ito et al. 
However, Black et al clearly discloses a printing system using the clutch 
mechanism of Floyd. 

The Appellant's second argument is that "Ito et al and Floyd are not 
combinable with each other as suggested in the Final Office Action... Such close- 
loop control of the rotational speed of the motor 6 to the speed in the high or low 
speed mode and the required stop and start time of Ito et al. cannot be achieved 
using the mechanical drive mechanism of Floyd, which requires a shut-down and 
a start-up of the input shaft 1 in Fig. 1 'whenever the speed control shaft is 
changed.' 

There has been no evidence cited showing that the clutch of Floyd could 
not achieve the required stop and start time of Ito et al. Furthermore, Floyd 
clearly discloses that its greatest single merit is its extremely wide speed range 
(column 10, lines 35-36). This suggests that Floyd is able to achieve even the 
required stop and start time of Ito et al. However, even if Floyd does not achieve 
the same stop and start times of Ito et al, the combination is still proper. It is well 
known in the art that there are tradeoffs between speed and cost. Even if Floyd 
performed at a slower speed than the invention of Ito, one of ordinary skill in the 
art would be motivated to use the clutch of Floyd for cost savings. 

Despite the fact that the Appellant's two main arguments are 
unpersuasive, a new non-final rejection has herein been issued. The reason for 
this is because the examiner determined that Floyd, while disclosing a clutch. 
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does not disclose a centrifugal clutch. The examiner learned that a centrifugal 
clutch is a specific term in the art and the examiner decided that the term was 
previously interpreted more broadly than would be reasonable. Therefore, even 
though the Appellant's arguments were not fully persuasive, a new rejection has 
been made which incorporates a centrifugal clutch, as shown above. 



Conclusion 

Any inquiry concerning this communication or earlier communications from 
the examiner should be directed to LEONARD S. LIANG whose telephone 
number is (571)272-2148. The examiner can normally be reached on 8:30-5 
Monday-Friday. 

If attempts to reach the examiner by telephone are unsuccessful, the 
examiner's supervisor, Stephen Meier can be reached on (571) 272-2149. The 
fax phone number for the organization where this application or proceeding is 
assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from 
the Patent Application Information Retrieval (PAIR) system. Status information 
for published applications may be obtained from either Private PAIR or Public 
PAIR. Status information for unpublished applications is available through 
Private PAIR only. For more information about the PAIR system, see http://pair- 
direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll- 
free). If you would like assistance from a USPTO Customer Service 
Representative or access to the automated information system, call 800-786- 
9199 (IN USA OR CANADA) or 571-272-1000. 



/L. S. L./ 

Examiner, Art Unit 2853 
06/28/08 

/STEPHEN D. MEIER/ 

Supervisory Patent Examiner, Art Unit 2853 



